Hot-electrons dominate the ultrafast (∼fs-ps) optical and electronic properties of metals and semiconductors [1] [2] and they are exploited in a variety of applications including photovoltaics and photodetection. Here we perform power-dependent third harmonic generation (THG) measurements on gated single layer graphene (SLG) and we show that hot-electrons modulate significantly the power-law dependence of THG, inducing a large deviation from the expected cubic power-law. We use a Chemical Vapor Deposition (CVD) SLG sample transferred on Fused Silica (FS) and gated by ionic liquid (IL), Fig.1(a) . We excite the sample with the idler beam of an Optical Parametric Oscillator (OPO, Coherent) at a photon energy of ħω0=0.69eV. The OPO is seeded by a mode-locked Ti:Sa laser (Coherent) with 150fs pulse duration and 80MHz repetition rate. The OPO idler spot-size is∼4.7μm and the pulse duration ∼300fs. Fig.1 (b) plots the experimental THG power dependence for different EF values of the SLG device. For a fixed incident power, the THG power increases as we decrease EF. This EF dependent enhancement of the THG signal arises from logarithmic resonances in the imaginary part of the nonlinear conductivity of SLG due to resonant multiphoton transitions [3] . We fit the experimental points (spheres in Fig.1(b) ) of our THG power-dependent measurements with the power-law y = a·x b (dotted lines in Fig.1(b) ), where y is the 3hω0 power, x is the incident power and a, b are fitting parameters. Fig.1(c) plots b (i.e. the THG exponent) obtained from this fitting (black spheres) as a function of EF. The dotted lines in Fig.1(c) are the theoretical values of b (THG exponent), calculated as follows: (i) we derive the theoretical values of Te and the corresponding chemical potentials in conduction and valence bands as a function of incident power considering two values of the residual absorption αres=0.2% and 0.4%. αres originates from intra-band electronic transitions enabled by disorder [4] and it dominates the SLG absorption when EF>>2ħω0; (ii) we use these to calculate the third-order optical conductivity σ (3) as a function of incident power ; (iii) we calculate the theoretical THG intensity given the power-dependent value of σ (3) ; (iv) we fit the THG intensity with y = a·x b . We find that the THG exponent varies between ∼2 and 3.4, with a nonmonotonic behavior as a function of EF and with a minimum at EF∼0.6eV. An increase of the incident power affects Te and σ (3) and this induces deviations from the expected cubic power-law in SLG. This work shows that hot-electrons strongly alter the third-order nonlinear optical response of SLG and thus the performances of nonlinear photonics devices based on SLG, such as optical modulators and frequency converters. Fig. 1 (a) Sketch of the top-gated SLG device used for THG epxeriments. (b) THG power dependence in the top-gated SLG device for different values of EF. The experimental points are represented by spheres while the dotted lines correspond to the fit y= a·x b . (c) THG exponent (i.e. parameter b) from the fit y= a·x b as a function of SLG EF. The black line and spheres represent experimental data. The dotted lines are theoretical results for different values of the SLG residual absorption.
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